Separation of active and inactive forms of human antithrombin by heparin affinity chromatography.
During the manufacturing of an antithrombin preparation, it is necessary to define all steps that may damage or alter the target molecule, and thus decrease the biological activity of the inhibitor in blood coagulation. Pasteurization, commonly used procedure for viral inactivation of plasma derived antithrombin concentrates, was shown to partially alter the conformation of the active native antithrombin to an inactive latent form. To study intensively the different forms of inactive antithrombin that are formed upon heat treatment, human alpha-antithrombin, human beta-antithrombin and an equimolar mixture of the two isoforms were incubated at 60 degrees C for 15 h in the presence of citrate as stabilizing agent. Using two subsequent heparin affinity chromatography steps, three different inactive fractions were separated. By comparison of the heparin binding capacities, isoelectric points and unfolding characteristics of these inactive forms, the alpha-latent and beta-latent antithrombin isoforms could be identified. It was also shown that additional inactive forms such as proteinase cleaved and/or oxidized forms of antithrombin are formed during the heat treatment process. In four commercially available antithrombin preparations, all produced by pasteurization, the amount of inactive protein varied between 0.5% and 9.5%.